Defining the taxonomic status of described subdivision 3 Acidobacteria: proposal of Bryobacteraceae fam. nov.
The phylum Acidobacteria represents one of the globally distributed and highly diverse bacterial phyla [1] [2] [3] [4] . At present, 26 major 16S rRNA gene sequence clusters or subdivisions are recognised within the phylum Acidobacteria [5] . Taxonomically characterized representatives are now available in subdivisions 1, 3, 4, 6, 8, 10 and 23. These described acidobacteria belong to 27 genera and 49 species. However, the corresponding family ranks have been defined only for some of these characterized micro-organisms. Thus, all currently described subdivision 1 acidobacteria belong to the family Acidobacteriaceae [6, 7] . The families Blastocatellaceae and Pyrinomonadaceae were proposed to accommodate chemoheterotrophic members of subdivision 4 [8] [9] [10] , while the families Holophagaceae and Acanthopleuribacteraceae were circumscribed to accommodate the described representatives of subdivision 8 [11, 12] . In this paper, we propose to establish a novel family, Bryobacteraceae fam. nov., for taxonomically characterized members of subdivision 3 Acidobacteria.
According to the results of cultivation-independent surveys of bacterial diversity in different habitats, subdivision 3 is among the most abundant acidobacterial groups in various soils [13] [14] [15] as well as in boreal and tundra wetlands [16, 17] . The relative abundance of subdivision 3 acidobacteria is negatively correlated with soil pH, suggesting their preference for acidic environments [13, 15] . At present, subdivision 3 of the phylum Acidobacteria includes two described members with validly published names, the strictly aerobic chemoheterotroph Bryobacter aggregatus [18] and the iron-reducing, facultatively anaerobic chemoheterotroph Paludibaculum fermentans [19] . One additional, taxonomically uncharacterized representative of subdivision 3 with a genome sequence determined has been tentatively named 'Candidatus Solibacter usitatus' and defined as an aerobic heterotroph [20] . However, no detailed information regarding the physiology of this acidobacterium is currently available.
The genera Bryobacter and Paludibaculum are represented by Gram-stain-negative, non-spore-forming and nonmotile rods, which divide by binary fission and display considerable phenotypic similarity. Members of these genera were isolated from acidic wetlands and grow best under mildly acidic conditions (Table 1) . 'Candidatus Solibacter usitatus' Ellin6076 was also reported to grow at pH 3.5 to 6.5 [20] . These bacteria are mesophilic and psychrotolerant chemoheterotrophs that utilize various sugars and polysaccharides but not cellulose or chitin. B. aggregatus and P. fermentans possess similar fatty acid compositions with iso-C 15 : 0 , C 16 : 1 !7c and 13,16-dimethyloctacosanedioic (iso-diabolic) acid as the major fatty acids [18, 19, 21] . Members of the genus Paludibaculum, however, differ from representatives of the genus Bryobacter by the ability to grow under anoxic conditions and the capability to reduce Fe(III) and nitrate. Lipid and quinone compositions in these bacteria are also somewhat different ( Table 1 ). The DNA G+C contents determined by thermal denaturation for the genera Bryobacter and Paludibaculum are 55.5-55.6 and 60.5 mol%, respectively. The corresponding value determined for 'Candidatus Solibacter usitatus' Ellin6076 by genome analysis is 61.9 mol%. It has also been noted that genome sizes of subdivision 3 acidobacteria (9.9 Mb in 'Candidatus Solibacter usitatus' Ellin6076 and 5.8 Mb in B. aggregatus MPL3 T ) are larger than those in subdivision 1 acidobacteria [22] . 
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Tellurimicrobium multivorans Ac_18_E7 T (KP334257) The comparative 16S rRNA gene sequence-based analysis performed with the ARB program package [23] confirmed that the cluster defined by the genera Bryobacter and Paludibaculum is strongly supported by all algorithms used for the tree reconstruction (Fig. 1) . The minimum sequence identity within this cluster is 89.9 %, which is close to the taxonomic threshold defined for the family level, i.e. 87.65 % [24] . The 16S rRNA gene sequence identity between members of this cluster and other taxonomically described acidobacteria is in the range of 78.1-85.4 %. Based on this phylogenetic divergence and the phenotypic similarity between members of the Bryobacter-like cluster, the latter should be given the status of a family, i.e. Bryobacteraceae fam. nov.
DESCRIPTION OF BRYOBACTERACEAE FAM. NOV.
Bryobacteraceae (Bryo.bac.ter.a.ce¢ae. N.L. masc. n. Bryobacter type genus of the family; -aceae ending to denote a family; N.L. fem. pl. n. Bryobacteraceae the Bryobacter family).
Gram-stain-negative, non-spore-forming rods, which occur singly, in pairs, in short chains or in aggregates. Divide by binary fission. Chemoheterotrophs. Various sugars are the preferred growth substrates. Aerobes and facultative anaerobes. Some members are capable of reducing Fe(III) and nitrate. Mildly acidophilic, mesophilic and psychrotolerant. The major fatty acids are iso-C 15 : 0 and C 16 : 1 !7c; the cells also contain significant amounts of 13,16-dimethyloctacosanedioic (iso-diabolic) acid. The family belongs to the class Acidobacteriia, order Acidobacteriales. The type genus is Bryobacter. Another genus described in this family is Paludibaculum.
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